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(54) (57) i. yqrro«CTB0 flna sypEKHH 

CKBAMH C OJJHOBPEMEHHOfl OECAHKOfl, 
BKJDOHAWee 6ypOBy*> KOJionHy c sa*- 
peiuieHiWM b ee HK*Heft nacTH nopouo- 
paapymawmKM HHCTpyMe ht om h pasMemeH- 
H y» KOFafeHTpiWHO eft o6caJXiryw kojioh- 
j^, o t n h u w4 e e c h TeM, 
vro, c uenbw no Bbnne hhh npoM3 boaH*~ 
rejinHOCTH oypeKHH nrreM yuewieHHS 
ckopocth BMHOca MacfHU mnaMa sa 
cMer yneHbinerow 9oh« pasMWBa saTpyo- 
Horo npocrpaHCTBa o6canHott TconoBBU, 

0DCWH3H KonoMHa BbnwweHa c npo- 
pesbw BAOJtb ee o0pa3yiomeft > a ycr- 



poftcTBO cKaOxe.HO onopubiM CTaKawoM, 
pa3Me^eKMbtM kohuchtpmuko c BHeomeft 
ctopohu o6ca^Hoft kojiohhw, KaperKoA 
c pasamMHbiMH 3JieMeKTaMM h ynopoM, 
jiotkom, aaKpenneHEibiM b BepxHett 
^acTH KapeTKK, w 3amHTm>tMH nn a HKaMH t 
npaKpenneHKKMM k HHweft qac™ Ka- 
peTKH c BHenmeft h BftyrpeHHeft cTopo- 

Kbl 06caMH0ft KOJlOHHU B MGCTG npope- 

3H f npH 3TOM paaxHMHtie sneMeHTbi 
KapeTKH pa3Me^eKM b npopesx c bos~ 
MOXHOCTbW nepeMemeHH* h oGpaaoBaHHH 
mejiM npH BaaBMOAeftcTBKM ynopa icaper- 
ick c onopK»4 cTaxaHOH, a samHTHue 
nnaHKH ycTaHOBJieHbi c BosMOJrnocTbio 
repMeTHsaipot mfcjm. 

2. YctpoActbo m n.t, o t n'u- 
^awme^cK TeM, no BAonb 
npoflonbHoft npope$H o6canH 0 B kojiohh* 
BwnomieHU nonepe^Hwe naApeaw, pac- 
noJia»eHttti* no o6e ee ctopohm. 

3, YcTpoftcTBO no nn.l k 2, o t- 
ji n * a io m e e c a TeM, mto pas- 

XHMHbie SJieMeHTW BbinOJJHeHW D BKAe 
pOflHKOB . 
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H9o6peTeHne othochtcr x ropno M y 
neny, a hmchmo k 6ypeiiHio ckd^hh 
a noponax, nepexpuTbrx csepxv tojt- 
mett pwxmne ouioieHHft, 

UeJIMO M306pCTeHMK HBJI«eTCR HOBW- 

meHHe npoHaBOAHTCntHOCTH 6ypeHMH 
nyreM yoenH^eHHH ckopoctm Btmoca 
vacTHu' DJJiaMa 3a ever yMeHbmeHHH 30- 
hw pasMWBa 38Tpy6Koro npocTpawctBa 

o6cajlHOM XOAOHHW. 

Ha fcnr.1 h 4>wr.2 npeflCTaBJieno 
ycrpoflcTBo & «nyx npoexAHHx, 06- 
opift BHAi na $Hr.3 - paspes ycTbe- 
Bott qacTH ycTpoftCTsav na $ar.4 - 
cayenne A-A Ha <fcnr-3; na <J>wr.5 - 
ceneHKe B-B Ha $Kr,4; na <Jmr.6 M 
4>ht.7 oCcaA"** KOAOHHa c npOAOAbHofl 
npopesbio m nonepeuHMMH naApesaMH ^ 
aapnaHTbi BbinojiHeHwi . 

yCTpoflCTSO AJ1H 6ypeHMH CXBBJCKH 

c oAHOBpeMeHHofi o6caAKoft coctoht 

H3 oypoBoft XOJIOHHW 1 (jiHr.1 H 2) 

c aeKpenufcHHUMH b ee HHXHetf nac™ 
3a6oftHt>iM ABHrareneM 2, nopoAopaspy- 
wawncHM MHCTpyMeHTOM 3 h aefrrparopoM 
4. Ha 6ypoBott kojiohhc c noMombx* 
xoMyTa 5 aaxpenneHa o^a^aa* koaoh 1 - 
Ha 6, b Koropoft eunc/iHGHa npoAonb- 
Han npopesb 7 co CKOcaMH 8 b top- 
. uobmx *iacT*x KOJioHHbu D npopeab 1 
BC-raBneHa xapeTxa 9 c paa*HMHtMw 
ponKxaHH 10 (<J>Hr, 3-5), BbmoAHeH- 
humh H3 aaKaJieHHott cTajm oGpasyw- * 
opiMH b o6caA«oA KOJiaHHe meAb 11 
AJTHHott ? (i>nr.2). PaaraMHbie P oahkh 
fO saKpeiuzestbi a xapeTxe 9 c rroMon^w 
nomnH riHHKOB 12 KaneHH*, aanrmeHHUx 
or nmaMa c homoiswo yajiOTHeHHft 13 
(**r.3 h 4). Ha BHenmeft Macro xa- 
peTKH 9 BwnojineH ynop I4,a x hwx- 
neft ee *iacTH 3axpenneHbi aawTHue 
IU13HKH 15 h 16, nepeKpbmajoume menb 
c BHenKeA h BHyTpeHHeft ctopoh 06- 
caAHofl KonoHHU. 3an^THbie miaHXH yc- 
TaHOBJieHw c o6ecne«teHHeM repMeTHa* - 
•ukh meJiH, aa* *ero noAnpyxHHeHbi 
ot locKTenbBO APyr APyra c noMomb»o 
npy*MH 17, Ha^eTbfx Ha nanmu 18. 
En* HCXJUOMeHHH nona«aHHH ^acTHu 
nuiaMa noA pohhkh 10 icapeTKa 9 CHaS- 
xena yruioTHeHHHMH 19 h 20. B Bepx- 
hgA **acTH KipeTKH 3axpen/ien jiotok 
21 a/ih oTBoaa mAana *epea creiiKy 
o6c-aHoft KonoHHbi, Ynop 14 KacaeTCH 

BepXHCft TOPHOBOH ^aCTH OHOPHOrO 

craicaHa 22, pacnunoienMoro na ycrbe 
CKBa*HH. Jinn chhjkchwh A^*opMaUHft 

ObcaAHOH KOJIOHHU UPH ee paCKpWTHH 
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h yHeMbmeHKa flimHH r mejtw wr.z; 
b o6caAHofl KoAOHwe MoryT Otrrb bm- 
nojiHGHbi nonGpequue waApeabi 23 
(d)Hr.6) f pacnojio«eHHue BAOAfa npo- 

5 AOAbHOfl npope3H 7 H CO«AHMcHHbie c 

BeJiHWHy pacKpUTH^ o6caAHoft ko- 
noHHW, r.e- mHpHHy b meAH (4«r.5) 
m ee AJiHHy i (<t>Hr.2), onpeAeAHioT 
10 H3 cneAYWHiHx ycnoBHft:, d, <b < b ol 
NLG, rAe dy- HaKCHManbHuft AHaMeTp 

MactMU mnaMa ABracymeroc« b KOAbue- 

bom ce^ieHHH Mei^y o6caAHoft k fiypo- 
BOU XOAOHHaHH, b 0 - fflHpHHa lieiiH, 
15 cooTBeTCTByiomaJi Ha^ajiy finacTHKecKHx 
AetbopnaAHtt b 6ypoaoft KonoHHe, N - 
yemwe na nepeneineHHe KapeTKM no 
o6caAHott KonortHe h G - oce&aa «a- 
rpyana Ha aaCofl. 3Ha*eHH* b 0 h N 
20 onpeAenniqt 3KcnapHMeHTaJifaH0. Jin* 
9Toro npeABapWTeAbHo BbiOupawT oTpe- 
9 ok Tpy6« nyxHoro AwaMCTpa D # h 
AnHHoii okojio 10 D k paspesaioT Tpy6y 
BAOAb t rtanpMMftp, *peaepoBaHHeM wm 
25 c noMo mbi o CBapo*iHoro annapaTa, 

cTpei^HCb npw dtom nonywTb bosmokho 
^onbmyw ttHCTOty noBapxHOCTH paspeaa. 
i no KpajiM paapeaa neJiawT cxoc« 8 
l(4mr.2). KoHCTpyKUHH k^pctkh npe- 
30 • AycMaTpHBaeT ycraHoBKy B Heft pojth- 
kob co cMemeweM (<frHr«5) tbkkh 06- 
paaoM, mto6w n-RpHHa hx pwa Hecxonb- 
ko npeBuaaAa naKCHManbHo bosmojchwh 
paaMep ^acTHA ouiaMa. 

3areM hoaboaht xapCTxy x exocy 
8 rpySu if y muocx yAapw no xaperxe 
bjxh ee ynopy 14, saroiwiot K apeTxy 
b cepeAKHy paapeaaHHoro y^aexxa. Ilprt 
3Tom onpeAeJWKH* AJwny t pacxpbiroft 
40 ^acTH Tpy6bi h ouennBaxiT ycKAHe N 
Ha nepeMemeiiHC xaperxH. Ecah nocne 
H3 da e^e hhh xapeTXH H3 xpy6bi nmpMHa 
npopeaH ocTanacb npexHeft (rtcxoAHott), 
a ycKAHe N ne npeBWCMAo AonycrKMoro 

45 3 H3MeHHJl , TO 06caAHy» KOJIOHKy AC-, 

naior H3 AaHHoro cenemw Try<5. Ecjw 

B BblGpaHHOM OTpe3Ke Tpy6 SOSHHXAa 

ocTaTowiaa Ae*opMauHfl, to BwfiHpawT 
Apyryw TpyCy c MeHbmeH TOJimmioft 
50 cTeHXK hah 6oAbtnero AwaMeTpa. I3o- 

HOAHHTeAbHOft B03MO3KHOCTbW HCRHWMHTb 

ocT3TOMHy» ne4»opMauHXJ Tpyobi «BA«eT- 
cji nepHOAHnecKan nonepetHa« HaAPes- 
Ka Tpy6u yrmcTxaMH 23 bmoji^ jihhhh 
55 ochobhoh npoAonbiiofi npopesii 7 

(0)Mr.6) KAH 3aMGHa MeTaAHHtieCKOH 

Tpy6w Ha HeMeraAAHwecKyio, HanpKMep 
nonH3TKneHOByw. YKaaaHHue MepanpHH- 
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tkh no3BonawT oaKOBpeMemio chhsmt t> 
H ycHJiwe an* npoA«^«^ ^P eTKM no 
T py6e. Unnny samMTHbix ruianoK 15 « 
16 Bbi6Hpa«T paanoA noJioBHHe ajimhw 

menu, T.e . P/2. 

ycTpoAcTDo ajth 6ypeimH CKBaWHH 
c 0AHOnpCMeHHO« oOcaAKOft CO6Hpa)0T 

H pa6OT«l0T C HKM CJie^yWHM 06pB30M. 

IlepeA Ha ^3jiom 6ypeHH« aaroTamm- 
bbjot oScaAHyw KonoHKy pac^eTHon 

AJ1HHW, flOCTaTOUKOtt flJIH n£ peKpblTHH 

BceA mocihocth pbtXitbix of/totfeHMfi, H 
BbinojTHflioT a Heft npoaonbHyio npopesb 
7 co cicocaMH 8, yicaaaHKNM caoco6o* f 
a ecjiM MeoOxoAHMo, AonoJiHMT eJifc Hue 
nooepeuHwe HaApesU 23 four. 2, 6). 
3aKperuiHK>T Ma oypoBOft Ko/ioHHe sa~ 
ooAhwA rHAPOAB"raTe/ib 2 (KanpuMep, 
T ypoo6yp>, nopoAopaapymawmntf HHcrpy- 
MeHT 3 t ueHTpaTop 4 h o6caAHyra ko- 
noHwy 6 c noMombio xonyTa.5. IIpn 
3TOM nopoAOpaapyTnaicanKft HKCTpyweKT 
AOJtxeH (d AaHHOM oapuaKTc npwNeKe- 
KH* ycTPOftcTsa) cbo6oaho rrpoxOAWTi» 
e oGcaAKoft KonoKHe h BMCTynaTb «a 
Hee na HefcoTopyro BeJuraKHy. 

Aanee* aaKpeiui«ioT k roeft kacth 
KaperKH 9 ynnoTHCHKe 20 h sao^KTMue 
rutaHXH 15 k 16 , noAnpyaoncenHue h 
coemmeHKue Me*Ay co6oft c noMombio 
naiibueB 18, 

IToaboaht xapeTKy 9 k o6caAHoft 
KOJiOfiHe co CTopoKw nopOAOpaapyma v 
mero HHCTpyMeHTa 3 h 3a6HBawT ee 
BManaoxe t» ckqc a, a aaten * TTpope** 
Tpy6w ynopoM 14 napyacy AO rex nop, 
noxa kobioj 3a^HTHWX irnaHOK ffOftjiyT 
AO Kracnero oOpeaa oOcaAHOft kojiohhm. 

BypoBoft cnapw BMBecmeaJoT b sep- 
THKam»HOM nojio»8HkH Ha« tohkoA Gy- 
peHHfl, nojiBOflKT nojx Hero onopKbift 
cTSKdH 22 (dmr.1-3), BCTaBiwwT b 
BepxHioio »iacTb KapeTKH 9 yruiOTHeHKe 
19, Tax xe aaicpeanawT noroK 21 h 
npHCTynaiOT k CypeHHio. 

flrm 3Toro b noJiocTi> Oypoeofl ko- 
hohhu noAa»T noA HanopoM pa6ovyw 
yhakoctz> , KOTopan, npottA* *iepe3 
rMAPOABHraTejib 2, uphboaht bo apa- 
mcKiie nopoflopaspyraajoxwoi KwcTpyweHT. 

noc/ie onycKatmn cHapfffla ha 3a6oft 
HawHaerc* yrny6Ka CKBajoiHw b pwxnoA 
Tonme. PeaKTHBHbiA mombht ot thapo- 
npiiraTeji>i BocrtpHKiiMaetcfi mbmtoA 
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CTawKa Mepes nepxmoio viacrb ko.iom Kbi 

oypwm>Hbiy. rpyO. 13 naMa/tfeHLTrt Moner<T 
yrJiy6KH CHapwna OTpaSoTawHan xhji- 
^oab co mnanoM H3/MBaeTCH H3-non 
5 oOcaAHoft KO/ioHHbi. fla/ibHe&roee 3ar/iy6- 
neKMe cHapnAa rrpoHCXOAHT sa cmct 
pasMuaa phfxjioft TonmH w paapymeHWii 
ee nopoAOpaspymawmHM HHCTpyMe htom . 
npH 3tom ynop t4 KapeTKK conpHKa- 

C8t=nCM C TOpUOBOflunOBepXHOCTbK) CTa- 

KaHa 22 (<bMr-3), KapeTna 9 c aanuiT- 
HbiMH nnaKKawi 15 H 16 yAep^HBaercH 
na ypOBHe ycTbfl CKBaraiHw, Pojthkh 
tO KapeTKH Ka^HHawT KaTMTbC^ no 
ruiocKOCTHM npope3H 7 o6caAHO*i ko- 
jtokhw, o6pa3y« b Heft Oerymyw mejib, 
KOTopaa nepeMemaercfl no o6caflHoA 
KOAOKHe CHH3y Bflepx, ocraBaRCb npH 

3TOM Ha ypOBHe yCTtn CKBaXHHb! . 

npOMbJB OH Ha_fl 3CHAKOCTb CO nuiaMOM 

nocrynaeT b Kontuesoe npocTpancTSo 
Me»»y o6caAHofl h OypH/ibHoft kojiohH3- 

MH t nOAHHMaOTCH AO ypOBHH KOpeTKM 

9 h KBJTKBaeTCH wapy^y Hepea otkpw- 
ryw «iaCTb (aejiM 1 1 no noxKy 21 . 3a- 
cuiTHbie suiaKKrt 15 h 16 TtpeAOTBpamajoT 
nonaAarine h aaKJiMKuaaKHe uacTW 
mnaMa B ^acTb me™ 1 1 , pacnonoJKeH- 
Hyw mmce KapeTKH 9, ^to odecneqKBa- 
eT CMbucaKHe menu noA AeftcTBHeM chjt 
ynpyrOcTM o6caAHOfi kohohku. 

B caow onepeAb cajibmiKOBoe ynnoT- 
HeuHe 19 b BepxHeA nacTK KapeTKH 9 
npeAOTBpamaeT nonaAaHHC n saKnumi- 
Ba«vie ^ac-tM^ mna^a we^y pojuirshh 
10 h nnocKocTHMH pa3pesa 7 o6caA- 

HOfi KOTlOtinbt. 
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K MOMeHTy aaBeproenHft nepe kpwthh 
Bceft Tojmui pbixnhix oTnoaceHMft KapeT- 
Ka 9 bwxoakt wepe3 BepxHHft ckoc 8 
o6caAHofl rpyObu Ha dtom 6ypeviHe Bpe- 
MeHHO npeKpamawr. KapeTKy 9 c nor- 

KOM 21, 3afflHTHblMH TlJiaHKaMM l5 H 16, 

a raKice xoMyr 5 CHHMawT. najibtieil- 
raee Oypenne aeAyT b ycToftMMBWx no- 
poAax 6e3 noni>eMa oypouoft kojiokhw, 
napaiUMBafl ee no Mepe Keo6xoAKMOCTM . 
B 3Tom cny^ae npoMbtBO^Hafl «HiiKocTb 
co nmanoM nonuMMaeTca c 3a6oJ? BBepx 
no o6caAHOft kojiohhc h MsnrtoaeTCR, 
icaic o6biHrio, Mepes nepxMee ee ce^enue, 
pacnonooKeHHOG hgckoji^ko Dbiue ypooH* 
noBepxHocTH rpyHTa- 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 

string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centratizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 

strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where d] is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 1 5 and 1 6 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 1 4 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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